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ABSTRACT: In order to appreach the conditions of diffusion creep
experiments were carried out at relatively high temperaturses
and low applied stresses. Creep investigatlens under
conditions of strain were carrled out on metallo-ceramic
specimens made by pressing powdsers of copper (electrolytis);
nickel (carbonyl), 4iron, and mixtures of these metals.
The grain size of Cu and Ni powder was 10~-15 and
that of iron powder 30-40,«. The specimens weré made in
the shape of rods of 3 x 3 mm cross-section and a working
length of 90 mm, with special heads of larger cross-sectlon.
The initial peoroaity ef all speclmens was 30-32%. The
creep experiments were carried out at temperatures of up to
12509C in a vacuum apparatus shown in Fig.l. The apparatus
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was evacuated by means of the diffusion oil pump MM-40.
Loading of the specimens to be pulled was carried cut wilth
the help of an electromagnet. The grips in which the
specimen heads were held were made of stainless steel and
had a cross section one and a half times greater than that
of the specimens, hence they remained practically undeformed
in the experiments. The elongation of the spscimens waa
determined aczcording to the angle through which an indicating
mirrer had turned. In Fig.2 creep curves {dependence of
the elongation [/l on time ) for various specimena at
10009C ave shown. Fig.3a shows the concentration depen-
dence of the complete elsngation Al/(  for 4 hours. Fig.
36 shows the concentration dependence of the inltial crsep
rate v for Cu-Ni specimens after preliminary annealing.
The same dependence for Ni-Fe alloys is shown in Fig.3 e o
In Fig.3 ¢ the dependence of the initisl creep rate v

on the preliminary annealing time 1s shown. In Figoda
i{sothermal contraction curves for copper specimens et
different stresses are shown; Fig.46 shows the dependence
of initial creep rate, 7v7,, on stress at various tempera-
tures, and Fig.42 shows the dependence of the established
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creep rate v on stress at various temperatures. Fig.ta
shows the dependence of the activation energy, @, of creep
on the time < and temperature T of prelimlnary annealing
for gopper specimens. Fig.5 4 shows the concentration
dependence of the activation energy Q for OCu-Ni specimens,
and Fig.5# shows the concentration dependence of the
activation energy of creep for Ni-Fe specimens. Fig.hH:
shows the same relationship for a Ni-W mixture. The
preliminary annealing temperature was 1250%C. In Fig.§&

the dependensze of the relative elongation jX{/i in cresp

oen the %time of testing fer iren specimens having undergonse

a preliminary annealing treatment at 12509C at a load of
100 g/mm? 1s shown. In Fig.7 the dependence of AL/l en
the tims of c¢rsep testing of 1reon specimens is shown. Fig.8
shows, for various testing temperatures, the dependence of
INI/L on the time of testing for iren specimens which had
not undergone a preliminary annealing treatment. Fig.?
shows the dependense of the established oreep rate ¥ en
testing temperaturs. In Plg.l0 the dependence of 1n{vT)

on T 1is shown, The authors arrlve at the follewing
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31, Mebtalls—cerami~ specimens compressad frem powders ¢f pura
metals and mixtures of metallic powders exbibit diffusicen
creep at kigh temperatures. At first a stage of unestabllished
creep 13 sbserved, in which defcermation decreases with ulme.
This i3 folliowed Dy a stage in which creep 18 estahlishad ai
4 constant deformetion rate.

2, Preliminary annealing of metalle-ceramic spesimens
decreases the initial rate and extent ol the full wreep
deformation. After a sufficiently lengthy preliminary
annealing treatment the first creep stage dlsappears com-
pletely.

3. Cold working {compression at reom temperaturs) increases
the initta) rats and extent ¢f the full deformation In
diffusicn creep at high temperatures. After cold worklug
the firat crecp stage, whlck had been remeved by preliminary
aunealing, 1is re-e8tablished. ’

4. Metails-ceramic specimens made from mixtures of powders
of motais aiffusing intc each other exhibilt a much greaver
initial creep rate which corresponds to the first atage-
After iengthy amnealing the initial creep rate and tke full
deformation in creer decrease sharply.
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5. The creep deformation of a porous metallo-ceramic
specimen which 1is brought about by straining at high
temperatures noticeably decreases the sinterlng rate of

the specimen.

6. Specimens with different initlal porosities have
different initial creep rates. After annealing, the creep
rates of the specimens become identical.

7. The initial creep rate and the rate at which creep 1s
ostablished subsequently for metallc-ceramic specimens
depend on the applied stress and are somewhat greater

than that according to linear law. This may be due to
departure from equilibrium conditions.

8. The sctivation energy of the creep process in one-
compenent metalle-ceramic bodies 1s less than the equilibrium
activation energy of volume self-diffusiom. Only in iron
powder speclmens having undergone preliminary ennealing the
activation energy of creep (particularly the Y -phase)
approaches the equilibrium value of the activation energy of
self-diffusion. For specimens made of mixtures of various
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metal powders, having undergone lengthy annealing treatment,
the sctivation ensrgy of creep depends on the concentration
of the mixtures according to the linear law.

9. The mechanism in the creep of metallo-ceramic specimens
can be explained only on the basis of a diffusion mechanism
in which non~equilibrium conditions causing an increase in ths
value of the self-diffusion coefficlent and a decrease in
activation energy are taken into consideration.

There ares 10 figures and 11 references, of which € ars

Soviet and 5 English.

ASSOGCIATION: Khar'ko7skily gosudarstvennyy universitet imeni A. M.
Gor'kogo (Khar'kov State University imeni A. M. Gorikiy)

SUBMITTED: May 6, 1958
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AUTHORS: Pines, B.Ya., Sirenko, A.F. S0V /20-129--2-20/66
SiTenxo, f.t.

TITLE: Service Time Under Load as Dependent on the Applied Stress for
Metalloceramic Iron Samples in the ol and ¥ Phase

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 2, pp 310-313
(Ussr)

ABSTRACT: Introducingly a report is made on various previous investigations
dealing with this subject. According to S.N. Zhurkov and co-

workers {Refs 1, 2) the following dependence of the service time ¥
on the load p and on the temperature T is experimentally observed:

E-yp

V= ‘C‘O e kT . In this case k denotes Boltzmann's constant,

‘c'o and ) constants of the material, E - activation energy of

the destruction processes the numerical value of which is the same
for some metals with high heat of sublimation, The experiments
described in the present paper were made with metalloceramic
samples (length 30 mm, operating length 20 mm, cross section

3 x3 mmz) which were pressed from iron dust with the grain size

< SO(u (average N30(U~). Samples of different porosity were
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produced, The annealing of the samples is described in brief, The
authors determined the service time under load for several samples
of different porosity and by extrapolation to the value zero the
value corresponding to a massive sample was determined. The change
in service time due to porosity was only some per cents. The
service time under load was determined at the temperatures of

600; 800; 9003 1000; and 1100° in a vacuum apparatus at pressures

of ~10"4 to 10" torr and in an interval of loads in which the
service time varied by 3 to 4 orders of magnitude. The results of
these experiments are illustrated by two diagrams. The calculated
and the experimental curves are in agreement at the following

values of the constants in the formula given by B. Ya. Pines (Ref 4):

pS$2Vn

2 =
(kT
v Qo at 600, 800 and 900° : C = 5,
5 54
P
oL = 430 mmz.degree/kg, UZ‘ = 52 - 54 kcal/g mol;
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at 10000 and 11000 : C = 5, o = 450 mn’.degree/kg,
U‘;“ = 68 to 70 kcal/g mol. In the above formula C denotes a

numerical factor of the order one, d’ - the linear size of the
atoms, n, - the number of the vacancies, the combination of

which corresponds to an initial "germination c¢rack", D = the
coefficient of autodiffusion. Moreover it holds that

o= 37V n_/k. The values found for the activation energy of

the destruction processes are in good agreement with the known
values of the activation energy iron autodiffusion in the of and
4" -phase. The concepts of diffusion are in complete agreement with
the experiments described here. The problem of the service time
of the alloys under streass has still to be subjected to an exact
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theoretical and experimental investigation. The second diagrdm
shows the dependence of service time omn temperature for different
constant values of p. Above the point of the & - J -phase
transformation the service time increases jump-1like, There are

2 figures and 6 Soviet references.

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im. A. M, Gor'kogﬁJ///
(Knar'kov State University imeni A. M. Gor'kiy)

PRESENTED: July 15, 1959, by G. V. Kurdyumov, Academician

SUBMITTED: July 7, 1959
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AUTHORS: Pines, B.Ya. andNSirenkofwA¢Fegq72/2334
TITLE: The Problem of theqﬂole of Closed Pores in Sintering in
Powder Metallurgy\

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, Nr 1, pp 23 - 28 (USSR)

ABSTRACT: The variation of final porosity of M of a sintered

specimen with initial compaction pressure P was studied
for various sintering schedules. Figure 1 taken from Ref 3
shows the relationship between the initial porosity Ty

(largely determingd by P) for £ 50 p Cu powde;/after
heating to 1 000 C and Curve 1 - immediately cooling,
Curves 2, 3, 4, sintering for 15, 60 and 240 min.
Minimum M is found near 27% Ty and for the lowest

lying curve, 4 , is about 10%. The non-monotonic relat-
ionship is due to gas pressure in the pores. Decrease
in My does increase the area of intergranular contact
thus increasing sintering rate, but also increases the

Cardl/k number of closed pores which tends to give reduced sintering
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Metallurgy

rate. Ref 3 also gave data on rates of shrinkage of
unpressed powders of Cu both pure and with additions of
other metals (low-melting). These are plotted in

Figure 2 whence it can be seen that very large shrinkages
were obtained, particularly with mixtures (e.g. Cu + 3% Pb,
«.70% after 5 hours at 1 000 ) Pressed mixtures

(k.6 tons/cmz), however, showed an expansion (Curves 7-9)
though pure Cu (Curve 6) did not. The effect of vacuum

- -2 .
pressing at 10 l~10 mm Hg was now tried, a photograph

of the special press being shown in Figure 3. Figure b
shows My ™ My plots for Cu so prepared after various

holding times at 1 000 o; decreases monotonically

Mg
with 1y and can be as low as 5% for 8% Ny sintering
in Hz or in vacuum gave almost identical results. If,

however, oxidized Cu powder was used a minimum was again

Card2/4 L{/
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obtained (Figure 5); this was ascribed to release of gas
on decomposition of the oxide. Some gas is probably
still present, perhaps as oxide, 1n vacuum-pressed
specimens , since unpressed specimens have Ny = 29 after

8 hours at 1 000 O.\and & 1% after 12 hours. Further work
was concerned with Ni-AlW\alloysa Trapped gas can cause
marked bloating, as indicated in Figure 6, which suggests
that this can largely be avoided by heating for several
hours at 620° (below the melting point of Al) prior to
sintering at 1 250 C (specimen 5, 30% Al), since

specimens 2-% (10, 20 and 30% Al) heated directly to

1 250 © bloated badly. Pure Ni (Specimen 1) showed no

such effects. Bloating is ascribed to formation of liquid
Al which rapidly seals any pores and prevents the escape

of gas. Some reaction between Ni and Al occurs at 620

as indicated in Figure 4, which shows plots of shrinkage
(for 1, 3 and 8 hours heating) as a function of composition.
The relatively large expansion for intermediate compositions

C
ard3/4 / alloy) is not due to bloating but to alloy

(maximum at ~ 509
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formation. Under the microscope 1t 1S found that Al
particles tend to disappear while the (1initially) Ni
particles expand (Figure 8 for 30% Al mixture. 8 hours at
620 C, then heated to 1 250 °C and immediately cooled,

x 400)., Finally, Figure 9 shows shrinkage as a function

of composition for 1, > and 5 hours at 1 250 following
heating for 8 hours at 620 %¢c. There is a slight expansion
for mixtures ~ 15 - 45% Al. It is emphasized that, in
sintering a mixture of materials., it is important to outgas
at temperatures below the melting point of any constituent.

-

There are 9 figures and 3 Soviet references.

(Khar ‘kov State University imeni A.M. Gor'kiy)

ASSOCIATION: Khar'kovskiy gosuniversitet imeni A,M, Gorfkogo q//

SUBMITTED: March 11, 1959
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Tney can be fully eliminated by sufficlently extended high-temperature
annealing. Furthermore, jnvestigations were carried out into creep after
hard facing of metal ceramics pressed from iron powder, Results of ex-
periments are given in Table 2, It was established-that hard facing speeded-
up diffusion creep at high temperatures (e.g. in iron at 900°C) mainly at the
unsettled stage. At lower temperatures (700°C for jron) hard facing caused a
decrease in the creep ate, This proves that creep at such temperaturss has
not a purely aiffusionibut probably a dislocation nature. _Results obtained
from experiments with Co-Ni, Ni-Fe and Ni-W powders [Ref 6] were analogous

+o those obtained with other systems including the Cr + Mo systems., FPure
component afid 50% Cr + Mo powder mixtures were tested at 1,300°C in a vacuum
under a load of 75 g/mmz, The samples were preliminary annealed in a vacuum
at 1,300°C and 1,5000C for up to 14 hours, DBesides deformation creep,
shrinkage in sintering during preliminary annealing was studiesd. Results of
experiments are given in Figure 4, It was established that diffusion creep
was always accelerated (mainly at the unsettled stage) in samples having
excesslve vacancies, arising as a result of non-uniform partial hetero~
diffusion., In metal ceramic samples of gg‘andugg_powder mixtures, the cresp L*//
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Diffusion Creep and Non-Equilibrium State in Metal Ceramies and Cast Metals

acceleration was correspondingly low at 1 300 C, when haterodiffusion occurred,
Annealing at 1,5000C during 50 minutes delayed the creep of pure component
samples; on the other hand, the creep of powder mixtures was acceleratead,

After extended annealing (8 hours) creep of powdsr mixturss was slowed down due
to the gradual elimination of excessive vacanciss,

There are; 1 photograph, 1 diagram, 3 tables, 3 graphs and 6 Soviet referencas,

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet (Khar'kov State Universit ty)

SUBMITTED; March 19, 1959
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AGTHOB.S: Pines B. Ya.as Sir‘nko, A. F.
1889 — e & 'ﬁﬁM&%
pITLE: Calculated and Experimental Yalues of the Durability of
Loaded Metals and AlloYy®
PERIODICAL: Fizika yverdog® telas 1960, yol. 2» No. 6y PP° 1043-1051
TELT: In the article under revie¥s the authors compare the experimental
values of the durability T of 1oaded Sn» Pb, Als Pt, A8» and Cu with the
values calculated from formula 1) (Ref. 1)°
T = (k’r) E exp(— ﬁ-@) (1). P - pressure of the 1o0ad» D - coefficient
po§4D kT
of natural diffusions E- Young's modulusy § - atomic linearl dimensions
n, - primary number of jattice vacanclies -2 constant, he experimental
voiues of Pb, Sy and Cu were d germined s, this WOTK» and the values ©
AL, Pb and A8 were taken from publi (1) is based upon the
assumption of the tearing process 88- \X
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Durability of Loaded Metals and Alloys B122/B063

Previous papers by the authors had ghown that the activation ener&y Uo
of the process leading to 8 rupture of the sample, and the vyalues of the
activation of self—diffusion are practically equa% (Refs. 2y
-ap+ —=
the use of the 4 BT, where A and a are
constants, invo i i roination of Uo (Ref. 3)-
Experiments 1 i £ data known
from publications concerning the dur i g Al, Pt and Ag
4 showed that the durability T 28 dependent on P and T is Vvery
(1) in experiments conducted at room
tures., On 2 proper selection of coefficient
ergy of the tearing process for all
jrly good agreement with the
activation energies of self—diffusion. When trying 4o determine the
activation enersgy from formula 2), in which, since 4 = const., the
pre-exponential factor is independent of P and T, only few empirical
constants weTe obtained, and not Ug itself. Formula (2) cannot be used
to calculate Uo of alloys. Figs- 1-7 show experimental and calculated J(
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dependences T - p for the various metals. The student I. F. Romanenko
is mentioned. There are 6 figures and 13 references: 12 Soviet,
ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov

(Physicotechnical Institute of the AS UkrsSsR, Khar'kov)

SUBMITTED: December 3, 1959
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AUTHORS: Pines, B.Ya., Sirenko, A.F.

. \a
TITLE; "Recovery" Under Loaduin Processes of Diffusion Creég of Metal
Ceramics

PERICDICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya metallurgiya,
1960, Nr 5, PP 121 -~ 129

TEXT: Diffusion\ creep in porous metal ceramics was studied by ex-
periments made with specimens pre ed from copper powderv electrolytic origin;
grain size < 50p ), nickel powdeléireduced from carbonyl; grain size 10 - 15/-«-)
and tungsten’c\(grain size 5 - 104 ). The experiments are {11lustrated by a
number of graphs. It was established that metal, alloy and, particularly,

ceramic specimens, subjected to diffusion creep at raised temperatures,

retardation of other diffusion processes, such as sin-

tering, recrystallization and heterodiffusion, This retardation was connected
with the non-equilibrium state of the specimens and arose in connection with
the gradual approach to the equilibrium. piffusion coefficients decreased

correspondingly. Thus, speeded-up npecovery" of equilibrium properties under /
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PINES, B.Ya.; SIRENED, A.F.

Correlation between the rate of creep and the durabs lity df metals

under the éffect of stress. Mz. met. i metalloved. 10 no,J:382~
389.5 160, (MIRA 13:10)

1. Khar'kovskiy gosudarstvennyy universitet im, A.M,Gor 'kogo.
(Creep of metals) (Metals—-FPatigue)
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AUTHORS Pineg, B. Ya., Sirenko, A. F.
SR 2 A L

~

The Problem Concerning the Conditions of Reversibility of the De-
struction Processes of Metals Under Loag3>¢

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 131, No. 6, pp. 15312 -~ 1315

TeEXT: The cxperiments described were made with powder-metallurgical samples
which were pressed from electrolytic copper. The samples had an initial porosity
c¢f 17 - 18%, which was reduced to 3 - 4% by sintering at 1050°C (for 24 hours).
The life of a series of 35 equal samples was determined after applying the same
load in each case. From these values the average life was determined. The life
of a further seriea of 35 samples under load was determined after intermediate
annealing. Also in this case the average life was determined. In Fig. 1 the re-
sults of life determination at roon temperature without intermediate annesling
and of life in the case of intermediate annealing at 600°, 900°%, and 1040°C are
graphically represented. In Fig. 2 the analogous results of durability determina-
tion under stress %t 600°C are shown. It is found that intermediate annealing of
four hours at 1040 C produces the same results as intermediate annealing for ten

Card 1/2
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hourg at 900°C; for a complete healing of defects, annealing for 35 hours at
1040°C ie necessary. Fig. 3 graphically represents the dependence of the quantity
At = TTF T, - T on the time t (11 and 1, are the life before and after inter-

mediate annealing, T is the mean life without intermediate annealing). Herefrom,
conclusions are drawn as to the diffusion-character of healing. By extrapolation
of the straight lines obtained from the experimental data, the annealing time
necessary for complete healing of ths defects is determined as being 105 hours at
600°C; and as being 16 hours at 1040°C. The ratio between these two times is
about 7.2 and corresponds to the ratio between the coefficients of the self-
diffusion of copper at these two temperatures. Thus, all arguments indicating the

diffusion-character of the growth of cracks after stresses are strengthened. There
are 3 figures and 5 references, 4 of which are Soviet.

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im. A. M. Gor'kogo
(Khar'kov State University imeni A. M. Gor'kiy) »%//

PRESENTED:  January 15, 1960, by G. V. Kurdyumov, Academician

SUBMITTED: December 12, 1959
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AUTHORS : Pines, B. Ya., and Sirenko, A. F.
et N
TITLE: The Mechanism of the Rupture Life of Metals Under Stress
1\ '
PERIODIGAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 5,
pp. 1061 - 1064

TEXT: Attempts have been made in previous papers to explain the

rupture life of metals under stress as a diffusion of microcracks rising
to a critical size in metals with a subsequent avalanche-like growth of
the cracks. Other authers have been able to prove that the activation
energy of the rupture process practically coincides with the activation
energy of self-diffusion, and have thus again confirmed this view. The
article under consideration reports on tests made on metalloceramic
Cu-specimens, which confirm the diffusion mechanism. The copper
specimens all had a composition deviating from the state ofnequilibriuma
Rupture life under stress at room temperature, at 600 y 9007, and 1040°C
was investigated. To avoid plastic deformations, the specimens had a'
sharp notch in the middle of the gage length. Tests revealed that the
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The Mechanism of the Rupture Life of Metals $/020/60/134/005/011/023
Under Stress , B019/B060

rupture 1ife of specimens at room temperature is the same as in electro-
lytic copper. Differences, however, become considerable at higher
temperatures. Preliminarily strain-hardened - cold-worked from 20 to 50%
reduction - sintered specimens had a rupture life which was the shorter
the higher the reduction. The shortest rupture life was recorded for
electrolytic copper. These results are believed to confirm the theory of
the diffusion mechanism of metal rupture under stress. There are

3 figures and B Soviet references.
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AUTHORS ¢ Pines, B.Ya., Siremnlko, A.F.

TITLE: The determination of the dispersion and distortion of
a lattice by means of the harmonic analysis of the
forms of the X-ray powder lines

PERIODICAL: Kristallografiya, v.7, no.l, 1962, 20-30

TEXT: An examination is made of the errors arising in the

Fourier analysis of the form of lines in an X-ray powder photograph
because of the inexact separation of the line from the background.
It is shown that errors of this kind lead to a parallel
displacement of the ordinates of the Fourier transform in the /’1~
semi~logarithmic plot of =z =-log A, = z(n), where A, is the

n~th order Fourier coefficient. It is shown that the errors
conditioned by the differences between the calculated Fourier
coefficients, reckoned over an infinite interval, and the
ccefficients corresponding to a finite interval of subdivisién for
the case of the Cauchy curve, also produce a parallel displacement
of the ordinates of the curve z = - log A = z(n), A calculated .
verification,., carried out from synthetic curves of the Cauchy type,
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of the Gaussian type and of mixed type, showed that the departure
of the experimentally constructed curve of =z = - log Ap = z{(n)
from the calculated one always leads to a parallel displacement of
the ordinates of the curve. On this basis a general method of
analysing an interference line appears to be the construction of
the Fourier transform and the approximation by the function

z 7 zg + Mn - Nn? to the values found for 2z = - log Ap. The
coefficients M and N can be found from the experimental values
of 2 fcr all integral values of n except n = 0.

There are 4 figures and 1 table,
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PINES, B.Ya.; SIRENKO, A.F.

Determining the dispersity and lattice distortiom? in ]
010 steel following quenching and tempering. Kristallografiia
7 no,1:125-127 Ja-F '62. (MIRA 15:2)

1. Khar'kovskiy gosudarsivennyy unive;‘sitet.
(Steeli-Peat treatment)
(Crystal lattices)
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On the problem of .... . EL93/E385

conditions. The test temperature ranged from 800 ~ 1 100 OC for
Ni, from 600 - 1 100 °C tor Fe and from 20 - 350 °c for AL, the
figures,for the applied stress beipg up to 6 kg/mm” for ivi, up to
5 kg/mm“ or Fe and up to 16 kg/mm~ for Al. ALl the three metals
studied in the anncaled condition had a time-to~-rupture 7 longer
and a rate of steady creep v slower than the cold-worked spcci-
nens; this applied to tests carried out at elevated temperatures,
cold~-working and annealing having an opposite cffect on T and v
at room temperature. In the case of Fe, the beneficial effect of
high-temperature annealing on 7Z Wwas observed in a-Fe only, no
difference between cold-worked and annealed specimens having been
observed in specimens tested in the y-rangc, i.e. at temperatures
higher than 910 %c. This r(inding supported the hypothesis that
the effect of annealing was associated with "healing! of the
crystal-lattice defects. Finally, the product Tv of cold-worked
specimens was found to be lower than Lhat of annealed materials,
this diflerence increasing with increasing degree of preliminary,
cold plastic deformation. There are I figures.
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iCCESSION NR: AP30OOOOL "5/6126/63/015/0011/058&/2591Af S
AUTHORS: Pines, B. Ya.; Stzinko, A. F. ) 40 :é; .
TITLE: Speed of the diffusive creep in metalL at submelting temperatures

' SOURCE: Fizika metallov i metallovedeniye, vol. 15, no. L, 1963, 58L-591
tTOPIC TAGS: creep in metal , creep in copper, velocity of creep

" ABSTRACT: Jccording to the existing postulates, the diffusive creep in the homo=
geneously stressed bodies is caused by the c¢xistence of atomic sources and voids
inside and at the periphery of the body. The forumlas expressing the speed of a

" steady diffusive creep derived by C. J. Herring, l. M. Lifshits, J. Harper,

L. Shepard, and J. Dorn are compared; the thecoretical and experimental data’
concerning the effect of the specimen substructure on the creep velocity are
discussed. The experiment involved the stydy of the creep velocity variation

(under tension) in 13 electrolytic copper¥gamples. The samples, differing in
grain sizes, were subjected to various treatments before experiment. The creep
velocity measuremepts in all the samples were made at the same temperature (104OC)
and load (p-25g/mm ). The experimental conditions corresponded to the diffusive

eea 172
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creep the velocity of which depends on the applied stress p. The creep gelocity
variation observed in these specimens was in the interval from 5.6 x 1072 1/sec

£o 3x10°0 1/sec. The authors conclude that the difference in the speed of a

i steady creep at the temperature 10LOC may amount to more than 3 orders of magni-

: tude and that this speed varies on the structural and substructural state of the

. specimen, determined by the kind of the preliminary treatment. However, neither |
"of the assumed substructure types, which determine the distance between the atomic |
| sources and voids, can explain the broad range of velocity variations. Possibly
‘the effects obtained experimentally were caused by the superposition of various

' substructure types. Orig. art, has: Iy fornulas, 1 table, and 6 figures.

' ASSOCIATION: Khar'kovskiy gosudarstvenny¥y universitet im, A. M. Gor'kogo

; (Khar'kov State University) '

| SUBMITTED: 03Sep62 DATE ACQ: 12Juné3 ENCL: 00
| SUB CODE: ML NO REF SOV: 007 OTHER: 002
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B ACCESSION NR: AP5005857
- AUTHOR: _Pines; -B.-Y8.; SirenkoE_A.,F.,,";m_w;”_m_7 L ' ' /34 :
n gelf diffusion T VR

TITLE: Formation of diffusion porosity 1

| SOURCE: Fizika tverdo&o tela, ve Ty NO- 3',:‘1965, 687-69%4 '
| gopIC TAGS: diffusion porosity, self diffusion, vacancy motion,- dialocation mo~ |
' tion, pore formation, crystel lattice distortion ﬁ ' T -
[}

A —
ABSTRACT: To determine the conditions under which diffusion porosity appesars via
geveral experiments were

gelf diffusion, end the laws governing its developuent,

carried out in bodies made up of parts of the same material (copper) but of aif- |,

ferent structure (cast, highly gnnealed, deformed [cold pardened}, and metal- :
ceramic). The tests have showil that heating & composite body congisting of atoms
of one kind but containing parts with different degrees of crystal-lattice distor=
tion leads to the occurrencs of diffusion porasity spn that part of the body where |~

| the lattice gistortions are gmaller. The presence of porosity in parts of the 7
body having larger digtortion (larger dtslocation density) does not hinder the L

development of diffusion porosity in the part closer fo thermodynanic equilibriva, -
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even when pores of smaller radfius than in the distorted section are obtained fn | -~
the section closer to the equilibrium. These pores no longer serve as sinks for |
vacancies. If closed pores filled with gas are present in the digtorted part of
the body, this part does not shrink upon heating, but grows (under the influence | .
of the gas pressure), i.e., the pores beccme sinks for vacancies and the forma- -
tion of diffusion porcsity in the neighboring less distorted regions of the body | - -
- greatly decreaseg, or may stop completely. “Student P. A. Flomine participated in
. the experimentel part of the work." Orig. art. has: & figures, 3 formulasz, and
1 table.

ASSOCIATION: Khar'kovskly gosudarstvennyy universitet fm. A. M. Gor‘kogo
(Khar'kov State University) ,
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Akademiys nauk 8SSR. Vychislitel'nyy tasentr

y
Nomograficheskiy sbornik (Collected Papers on Nomography, no. 1.) i
~Moscov, 1962. 248 p. 1800 copies printed. ) . t
‘Resp. E4.t' G. 8. Khovanskiy, Candidate of Technical Solences; Co
I. A.' 01'10“}_ T.Oh. ual A. I. ‘Om. t .. l
_PURPOSE: " This ecollection of papers is intended for those engaged
in research on and design of nowographs. ] ' )
" COVERAGE: This collection containa 27 papers oongerning various .
© " aspeots of the theory, sonstruction, and use of nowo for .
the solution of algebraie, rm_\oeioml‘, transoendental, and dif-
- ferential equations. No gorl ties are mentioned. re
are 122 references: 102 oviet (1 of which 18 a translation
erom the English), 8 Gerean, s Freneh, 2 English, 2 Spenish, :: .
QW.MI“.“. S B L
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Mathematies in Moscow, Novesber 1959.
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ANDON'YRV, S.M., kandidat technicheskikh nauk, ; PILIP'YRV, 0,V., inzhener,;
VOIKOV, V.7., inghener.:SIRMIKQ,, B.M., inshener,

“:

Alr-cooled valve gate of new design, Metallurg 2 no,):40 Mr '57,
(MIRA 10:4)
1. Giprostal'.
(Open hearth furnaces)
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ANDON'YEV, Sergey Mikhaylovich, doktor tekhn., nauk, Prinimali uchastiye:
BELAN, F.I., inzh,; MALAMUD, Ye.A,; TSELUYKO, Yu.I., inzh,; KER~
ZHNER, S.M., inzh,; SIRENKQ, B.M., inzh.; FILIP'YEV, 0.V., inzh.;
KOCHO, V.S., doktor tekhn., meuk, prof., retsenzent; NITSKEVICH, Ye.A.,
red.; YEZDOKOVA, M.L., red, iad-va; DOBUZHINSKAYA, L.V., tekhn. red.

[Bvaporation cooling of metallurgical furnaces] Isparitel!noe okh-
lazhdenie metallurgicheskikh pechei; osnovnye polozheniia. Moskva,
Gos. neuchno-tekhn., izd-vo lit-ry po chernoi i tsvetnoi metallurgii,
1961. 447 pe (MIRA 14:10)

(Metall\irgicai furnaces—Cooling)
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/8 Ploo 30v/137-59-5-10790
Translation from: Referativnyy shurnal, Metallurgiya, 1959, Nr 5, P 190 (USSE)

AUTHORS Knotkevich, V,I., Sirenko, G.A., Mikhel'son, M.L.
sdindiesS el Singi - — —

v
TITLE: Absorption of Energy During Low Temperature Deformation of Nickel

PERIODICAL: Uch. zap. Khar'kovsk, Un-t, 1958, Vol 98, Tr. Fiz. otd. fiz .-
matem, fak., VOL {5 PP B9 - 363

ARSTRACT: The authors investigated the effect of the deformation temperature
on ths magnitude of 1atent Ni deformation energy within the tem-
perature range of liquid Np and room temperature, The following

pulse method was used for measurements. Deformed and standard
specimens were connected to a bridge gircuit and current pulses
of a short duration (0.01 - 0.02 sec) were passed through. The
pulse intensity was sufficient to anneal the hard-faced specimen,
During the annealing procass, due +o the liberation of latent de-
formation energy, the bridge balance changed; this served as a
~riterion to calculate the latent deformation energy. The error
of measurement was about ~ 7%. The specimens consisted of wires
Card 1/2 of 0.25 mm diameter and ~/ 50 mm length, They were deformed by
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S0V/137-59-5-10790
Absorption of Energy During Low Temperature Deformation of Nicksl

compression between two plane parallel plates, It was established that a de-
crease in the deformation temperature caused an increase of the latent de-
formation energy from 0,53 cal/g at room temperature to 2.2 cal/g at 77°K,

The energy consumed for deformation did not remain constant, but decreased
from 17.5 to 5.38 cal/g, respectively, Consequantly, during constant work the
temperaturs dependence of the latent deformation energy will be still more pro-

nounced. Results obtalned confirm the assumption that relaxation processes
ocour with sufficient intensity even at room temperature, In the Investigatad
range of temperatures the linear dependence between the increment L/p and the
magnitude of latent deformation energy for Ni was established,

L.B.
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AUTHORS : Golik, V.R., Sirenko, G.A. and Khotkevich, V.I.
-~

TITLE: X-ray Study of Deformation of Metal Crystal Lattices,
Deformed at Low Temperatures

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
pp 235 - 239 (USSR)

ABSTRACT; Deformation at 77 9% of commercially pure iron and
aluminium and spectrographically pure lead was studied.
The specimens were initially free from distortion and
were deformed by uni-axial compression at both room
temperature and temperature of liguid nitrogen. The
lattexr samples WwWere investigated in a low-temperature
X-ray chamber (Figure 1). The specimen was partly
immersed and also sprayed by liquid nitrogen, giving a
variation of less than + 0.2°. An approximate method
(B. Ya. Pines - Ref 8) was used to distinguish between
the effects of "fine dispersion® and '"micro-distortion®.
Figure 3 shows that even at small deformations (2-5%)

a fine dispersion is developed with coherent regions of
5

Cara1ys  approximately 10"° cm. With greater deformation thesse

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8"
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S0V/126-8-2-12/26
X-ray Study of Deformation of Metal Crystal Lattices, Defornmed at
Low Temperatures

regions increase in size by 2-3 times. Figures 4 and 5
show the relation between micro-deformations and distance
for aluminium and armco iron. Similar curves were
obtained for lead. These show that the maim effect of
distortion of the crystal lattice is obtained at the

very beginning of deformation. Deformation at low tem-
peratures prodiices more micro-distortion than at room
temperature. Curves of relative micro-~deformation at

low temperature are shown in Figure 6. These show it is
inhomogeneous and passes through a maximum. This maximum
increases with increasing deformation and decreasing
temperature. Micro-stresses in the samples were calculated
and an attempt was made to relate them to creep limit.

It was shown that the micro-stresses are always less than
the creep limit. Figure 7 shows that a linear relationship
exists between the micro-deformation of the lattice and
the creep limit. A similar relationship occurs with

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8"
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. 50V/126-8-2-12/26
X-ray Study of Deformation of Metal Crystal Lattices, Deformed at
Low Temperatures

hardness. From the obtained data, the mean values of the
elastic energy of deformation were calculated. With

509 deformation at 77 Ok there are 0.02, 0.09 and

0.34 cal/mol for lead, aluminium and iron, respectively.
These values are only small percentages of the total
latent energies of déformation . There are 7 figures

and 14 references, of which 10 are Soviet and 4 English.

ASSOCIATIONS: Ukrainskiy institut metallov(Ukrainian Institute of
Mctals)
Kharkovskiy gosudarstvennyy universitet
(Khar'kov State University)

SUBMITTED: April 9, 1958
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AUTHORS: Sirenko, G.A,, and Knotkevich, v,1.

e ‘ :
ITLE: - stallographic Studyfof_the Temperature \
! epoen en%E"Sf‘ﬂe%allic Crystal lattice Distortions7

PERIODICAL: Fizika metallov 1 metallovedeniye, Vol 8, 1999, ¥t 5,
Pp 700-70% (USSR)

ABSTRACT: It has been sh
lowering of de

considerable decrease i A
regions and to an increase in micro—stresses. more

detailed study was jntended of the nature of the
dependence of these the deformation

Sia particularly at
tempergg%ggmigiins_ of technically
ad were

diffraction pattefn was photographed. .
1iquid-nitrogen temperature during the X-ray exposu
order to exclude the influence of relaxatioll. X-Tay
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67757
AUV/126-8-5-9/29
L-ray Crystallographic Study of the Temperature Dependoence of
Metallic Crystal Lattice Distortions

irradiation was ecarried cut by the inverse exposure
method in a copper radiation with a sharp-focus X-ray
tube having an adjustable focal spot. The (511) lines
of aluminium and the (620) lines of lead were studied,
The average linear size of the coherent scattering
regions and the micro-stresses were found by harmonic
analysis of the shape of interference lines, The
method of X-ray irradiation and treatment of results has
been described more fully by Golik et al (Ref 2). 1In
Figs la and 2a the dependence of the_average linear size
of the cohsrent scattering regions D on the percentage
deformation is shown graphically for the investigated
metals at the above temperatures. In Figs 1b and 2b
the dependence of the average linear size of the coherent
scattering regions on deformation temperature is shovm.
In Fig 3 the same dependence is shown for aluminium,
Apart from D, . the values of the absolute Vv K{2 and

relative ‘//ﬁ,i2/L = g deformation were also calculated.
The nature of change of these factors with drop in LV

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8"
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S0V/126-8-5-9/29
X-ray Crystallographic Study of the Temperature Dependence of
Metallic Crystal Lattice Distortions
temperature agrees with the data given by Golik (Ref 2),
i.e. a decrease in deformation temperature steadily
increases V' AL2 and é. The average percentage

deformation e was calculated by graphic integration. and
averaging along the depth of the column (600 and 800 A
for Pb and Al, respectively). A graph representing the
dependence of this frator on the degree of deformation
for lead specimens deformed at various temperatures is
shown in Fig 4. If the value of ¢ is known, the
average residual miero-stress can easily be calculated.
It is obvious that the modulus of elasticity for a given
erystallographic direction and temperature should be
included in the calculation. This has proved to be
possible for aluminium (Refs 6-8), The results of this
calculation are shown in Fig 5, where v g2 1is plotted

against degree of deformation for various temperatures
of deformation, L}/
There are 5 figures and 8 references, of which 7 are
Soviet and 1 is English.
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X-ray Crys tallographie Stud
y of the Tem t D
Metallic Crystal Lattice Distortions . o oroonce of

ASSOCIATION: Khapt kovskiy
gosudarstvennyy universitet
(Khar'kov State Universityg'y ° V’/

SUBMITTED: July 4, 1959
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S/126/60/009/06/022/025

Golik, V.R., Sirenko, a. AEO7R{E%R2vich, V.I: and
Pines, B.Ya. =

TITLE:

PERIODICAL:

ABSTRACT:

On the Problem of X-ray Deformation of Distortions in the
Crystal Lattice

Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 6,
pp 937 - 938 (USSR)

This is a reply to the criticism of Smirnov (see pp 936 -
937 of this issue) by the authors of the two papers
referred to, i.e. "X-ray Diffraction Studies of Lattice
Distortions in Metals Deformed at Low Temperatures" by
Golik, Sirenko and Khotkevich and the paper published

in Dokl.Ak.nauk SSSR, 1955, Nr 103, p 601, by B.Ya. Pines.

ASSOCIATIONS: Khar‘kovskiy gosudarstvennyy universitet im.
A.M. Gor'kogo (Khar‘kov State University im A.lM. Gortkiy)
Uraliskiy institut metallov (Ural Institute of Metals)

SUBMITTED:
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January 15, 1960
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- . 5/126/62/014/004/009/017
An X-ray study of the kinetics of "** E132/E135

They were examined in a special low-temperature X-ray camera
without being allowed to warm up. Recording was photographic,
using (222) reflexions for Ni and Ccu, (400) for Al, and (400) and
(600) for Pb. The Kaj component of the doublet was used, Pines'
method of Fourier inversion being applied. Kurdyumov-Lysak's
method of using two orders of reflexion was applied for Pb as a
control, good agreement being obtained. The curves of the
dependence of the dimensions of the coherent scattering regions on
time of relaxation showed, particularly in cases of low (5%)
deformation, a minimum after some 40 hours followed by a linear
increase with T1/2 thereafter,

There are 5 figures,

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet
(Khar'kov State University)

SUBMITTED: February 26, 1962,
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Accuracy of determining the dimensions of coherent scatteri‘ng
regions and the magnitude of mierostresses by the.metho% o)
harmonic analysis of interference line shapes, Fiz. metl.

i metalloved, 14 no,1:55-60 J1 162, (MIRA 15:7)
i i itet
. ar'kovskiy gosudarstvennyy universitete. .
. (Crystal lattices) (X rays—-Scattering)
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SIRENKO, G. A.; KHOTKEVICH, V. I,

X-ray analysis of the kinetics of removing distortions in the

tals, Fz, met, i
atal lattice of plastically deformed me °
xierytalloved. 14 no.4s542-547 0O '62, (MIRA 15:10)

—

1. Khar'kovskiy gosudarstivennyy universitet.

(Crystal lattices—Defects)
(x Raya—-Diffraction)
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BUGLOV, G,N.; SIRENKO, L.F.

B O T T st

1 Geodetic

Organization of topographic operations in the Ukrainian Aeria

Inftitute. Geod.i kart. no.3:62-64 My '56. (MLRA 9:10)
(Ukraine--Topographical surveying)
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AUTHORS: Sirenko, I. F., Brodetskiy, Ye. S. S0V/6-59-8-17/27
o S BT B e
TITLE: Competition for the Title of Brigades of Communist Work at the

Uszalnies Aerogeodetic Enterprise (Sorevnovaniye za zvaniye brigad
xommunisticheskogo truda v Ukrainskom aerogeodeticheskom
predpriyatii)

PERIODICAL:s Geodeziya i kartegrafiya; 1959, Nr &, pp 64--65 (USSR)

ABSTRACT: Several months have passed since thes competition first started
at the above enterprise. A public meeting of Komsomol members
was held on June 4. The young people &f the enterprise attended
the meeting in order to hear what the situation of the
competition was. The following persons took the floor:

Ira Shishova, Secretary of the Komsomol Organization, opened

the meeting. The next speaker was Engineer Nelli Rytsk (other
members of the brigade ars Sinitskaya, Nikolayeva, Spareva,
Protasevich), followed by Galya Zozulya, in whose brigade there
is also Ludmila Kucheruk (the brigade cooperates closely with
the brigade of Mayya Karpyuk), and Tanya Kissa, in whose brigade

Card 1/2 are Nadya Polozova, Tamara Tikhonova, Ira Logvinenko,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8

L DNSESRECNTE SRR T S TP TRIR S S  N T EG CoT

Competition for the Title of Brigades of Communist S0V /6-59-8-17/27
Work at the Ukraina Aerogeodetic Enterprise

Lyuda Stepanenko, Reya Kotel'nikova. Another speaker was
Nina Boykova, a worker from the candy factory imeni Karla
Marksa (imeni Karl Marx), who discussed the experiences
gathered in her brigade. - The meeting agreed to fulfil the
Seven-Year-Plan in six years.

Card 2/2
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SIRENKO, I.1I.
o Neutralization and dichlorination of'zzid anolyte chloride.
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+Abs Jour Ref 7nhur-Biologiyas
Author . I, A..Sirenko.
Inst . “Not given -
Title : On the murning Green
Orig Pub Nauk. zap- Pifs'k. un-ta,
Abstract The effect of chlorophyll

content of

bolism in
prenok (medium early),
tyusha (medium late),

(Kiev Oblast)
tural light for
20 to 40 days)

prolonged
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PROTSENKO, D.F. [Protsenko, D.P.]s SIRENKO, L.4.

amice of chlorophyll a and b and the activity of
Ic)}y);orophyllmse in apple trees of various winter hardiness,
Visnyk Kyiv.un, no.2, Ser.biol, no,1237-41 '59. (MIRA 1634)
(APPLE) (CHLOROPHYLL) (PLANTS——FROST RESISTANCE)
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BELOKON', I.P. [Bilokin', 1.P,]; GOLYNSKAYA, Ye.L, [Golyns'ka, 1E.L.];
~KARNAUKHOVA, L.A.3 SIRENKO, L.A.
—

D.P.Protsenko; on his 60th birthday, Ukr,bot,.shur. 16 no:6:
101-103 '59. (MIRA 13:5)
(Protaenko, Dmitrii Pmypoucu. 1899-)
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PROTSENKO, D.F. [Protsenko, D.,P,.Q;' SIRENKO, LoA.

ture and northern
reactions of fruit crops in tempera r
:g:ﬁt;:s. Visnyk Kyiv.un. no.3! Ser.biol. no.1235-55 '60.

(MIRA 1634)
(APPLE—VARIETIES) (PLANTS—FROST RESISTANCE)
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PROTSENKO, D.F. [Protsenko, D.P.]; SIRENKQ, L.A.s ”gTETSEHKO, N.M.
Photosynthetic processes and frost resistance of plants. Visnyk.
Kyive. un. no.4. Ser. biol. n0.2316-27'61, , (MIRA 1616)
(YHO‘I‘OSYNTHESIS) (PLANTS—FROST RESIS TANCE)
( APPLE—VARIETIES )
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SUD'INA, Ye.G. [Sud'ina, 0.H.]; SIRENKO, L.A.

£

tric determination of the quantity o .
%Z;g;:;ﬁ:czlg;ﬁ. lDop.AN URSR no.7:960=963 '61. (MIRA 14:8)
1, Institut botaniki AN USSR.. Predstavleno akademikom AN USSR
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SIRENKO, L.A.; BOGDANOVA, T.L. [ Bohdanova, T.L.]

&lis culture by
jmilating the development of Anabeena variapil]
f.;e use pfgphysiologically active substances, Wisnyk Kyiv.un.

{ ° Teo. (MIRA 1625)
n0sJe &r'mmyﬁn AND CULTURE MEDIA)

(GROWTH PROMOTING SUBSTANCES)

= TA002
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[TACC NR: AR5024063

O

and peroxidase 13 decreased under light and inereased under dark
conditions, The authors explain the increase of photosynthesis inten-
gity in I by the greater photoresistance of the chlorophyli-albumen
couiplex and a higher level of oxidizing-reducling processes. The
content of albumen in leaves before the end of August is greater in I,
after which time it 18 greater in II, However, the accumulation of
¢glucose 18 in reverase ratio; it 1s greater in II earlier in the year,
and greater in I in the autumn, The authors recommend the use of the
above indlcated physiological-blologlcal indexes for dlagnosing the
frost-reaistant degree of plants in comparing them with local varietles
and in selecting prospective hybrides, Orig. art. has: 27 references,

G. Il'kun
SUB GODE: 06/ SUBM DATE: none .
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SIRENKO, L.A.

Figment and enzyme systems of blue-green algae, Ukr, botl,
zhur. 21 no.5:3-17 '64. (MIRA 18:2)

1. Kiyevskiy gosudarstvennyy universitet, kafedra fizlologii i
biokhimii rasteniy,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86 00513R001550820011 8

SIRENKQ,. LeA.; VOLKOV, I.V.; MUZYCHENKO, A.D.; ARENDARCHUK, V.V.,;
BRAYON, A.P.; CHERNOUSOVA, V.M,

’

Effect of electric current on the mass species of blue-green
algae in cultivation. Gidrobiol. zhur. 1 no.4:69-=70 '65.

(MIR# 18:10)
1. Institut gidrobiologii AN UkrSSR; Institut elektrod:namdid
AN UkrSSR 1 Kiyevskiy gosudarstvennyy universitet,
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SAMSONOV, G.V.; SIRENKO, L.M. -
an
Catalytic decomposition of albomycixx on 1':he SDV;B 'Z;nlexcj' g

resin. Trudy Len, khim.-farm:inst, no. 222122 ZaRA 15:11)

(ALBOMICIN) (ION EXCHANGE RESINS)
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Coating films for chrome leather rade from clzzzboxyl-cc(mtainﬁfs)
latexes. Kozh,-obuv,prom. 2 no.3:28-29 Mr .. MIRA
(Leather) (Latex)
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N., mayor
SIRENKC, N., may Tyl i snab.

€S
Screw clamp for removing packing fron pipe f1ang (MIRA 14:6)

,Sil 21 no.1:89 Ja 161,
Sov.Voor.51 (b1ge joints)
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SIRENKO, N., mayor :
RS Sl A . si1. 21 no.B:
al labor. Tyl i snab. Sov. Voor- =% (MIRa 14:12)

Reduced use 21‘ manu
81-83 Ag '6l. ( cleaning)
Tank cars--Cleaning .

(Loading and unloading--Equipment and supplies)
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SIRENKO, N., mayor

i i . Tyl i snab.
Centrifuge for removing water from regervoirs )
Sov. Voor, Sil 21 no,11:87-88 N '61. (MIRA 15:1)

(Centriguges)
(Gasoline-*Storage )
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USSR/Soil Science = Orgonic Fertilizers.
Abs Jour @ Ref Zhur = Biol., No 9, 1956, 3903k

: i N.AG
Author . Sirenko, N .

; i ture of
o : Green Manure Under Conditions of Irrigoted Agricul
T " the Southern UKrSSRe

AN UkrSSR,
C iyn UkrSSR, Kiev,

: b. Mestn. Orgale udobren

Orig Pub ¢ Vs

1957, 173-183.

i de i -1954 by the Imstitute of plant
Postract & o8 experlmentz Za;'zciﬁmiZiiy 2?‘ th?a' AN UkrSSR the [;r?cn .
physiologytagble panurc under conditions of 1rrigq.tc§.. :.r{?d
e e i‘ :he southern UkrSSR, improved the physica >
cultl.lre-‘;hemical soil properties and incresf.sed Til‘hil éigreen
gtil‘yi::ion, tonntoes and pﬂtu‘;ois. kTh:aic‘;ce)ztzr e B ne
XL
Eggzizziszhsztgl;@gu;eointggléu?:ed in doses of 20 t/ha.

i } te vetch, yellov tri-
Best results were obtained with whi , Boher

Card 1/2

) USSR/Suil Science - Orpanic Fertilizers, J-b
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and peas White vetch produced u

R p to 27 t/ha of the green
mss containing 200 k¢ No Blue and yellow lupine anc
blue trigonella have a lesser productivity and are of a

low-cffectiveness Beon and lobelia (1lob
. ta} i arec sc i-
ve to frost,. ( ) peneitd

Card 2/2

71een / @541 Science.

<nil Genesis and Geography.
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SIRTUAG, . fina of Azric Sei -- (Glsz)

<

; y withh the BEfY * Nltrogen
zlock Soils of irzine in Connectlion witn tne mfificacy ol Il &

srvilizing by Heans of Grase Seeding and by Planting a Legume Crop

Undsr

+ he 35 O
i» Both Cultivated znc Honcultivated Conditions," Kiev, 1959, 20 8p

: Ukra entific
(Cupzinian Aczcemy of Agricplturzal Sclences; Ukrainian Scientl

Research Institute of Plant Prysiclogy) (KL, 2-60, 1160
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R t.n of electric motors with repeated short-term durat,(;:ﬂm o
’érax:r;e%ik 12 no.10:22-23 0 164e
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N : . N ATIMEN u.X. . inzh.
KOROVYAKOVSKIY, I.G., inzh.; SIRENKO, N.I.; ingh.; NAUMENKO, Tu.N., inzh
i i . r. 19 no.B:
Al in the < ity of & transducer. Prom. €nerg. +J7 no.o:
A pammer in the capacity s o)

20-23 Ag '54.
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smo. N.I. . . .

a - los, BluJu
eeim e fproving the dealgn of stop gears of steel-teening LDd?HIBA 1135)
'4 PSNIICEM mo.15:44 '57.

avod.
skiy metallurgichesldy Zduipmenﬂ spd supplies)

e ‘-1 ov
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NAUMEZFKO, YuJN., ingh.; SIHENKO, N.1., 1nzi.

i £ the electric drive for moving the
Speciul sperating featgres o e S o8 119
Kuniggéator of a free forge. Vest. ele P e 16:19)
¥ ) (Forging)
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STRENKD, M.l., inzhe; NAUMENKU, Yu.N., inzh,

round lesd-hoisting @lectromagnets,
(MIR2 17:5)

iightzred operation ot ]
Promlenergs 1% no, 2:206-21 F 154,
U7 0. SNBTE .
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Operaticn of a large~capacity, coreliess,
Metallerg 9 pn.12:22-25 D V64,

_ i Ve
i ! 3y mashinostroaieldl'n
le Zavod “Dneprospetssta*'" 1 Zapecrozhakly mashino 1teyy

instital,
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ROMANTSEVICH, M.K. .[Romantsevyoh, M.K.];: SHOLOGOY, . I.M. [Sh§1°h°“' LMy
BARANOVSKAYA, N.F, [Baranova'ka, N.F.]; SIRENKO, N.N.

Synthesis of dicyclopentadisnedicarboxylic acid. 5“‘“'*§;§;;[2§f;§
n0,1120-22 " Ja-Mp, 9650 . 1w Throp mo daTom et RRREE T

> g
oo

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8"




